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THE ORGANIZATION AND EXPENSE oF | At noon the train carries the force back to din- 
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FORCE TO LAY ONE MILE OF ner, and the empty flats are side-tracked, and an- 


TRACK A DAY. 


ritten INEERING NEWS W. M. Jomnson, Temp.e, 
” a Bell Seonty onan) 





As an example to some one who may wish to en- 
gage in track ying, where one mile a day is re- 
quired, I will give the figures from actual experi- 
ence now in use. 


THE ORGANIZATION. 

The tie-wrestlers : 1 panel-spacer, 1 tie-surfacer, 
2 tie-liners, 3 ers, 6 tie-spreaders—18 men 
and a water-boy. 

The iron-gang: 1 gau 
6 iron men—11 men a water-boy. 

The front-gang: 1 tie-spacer, 1 spike-peddler, 2 
nippers, 4 spikers, 5 strappers—13 men and a 
water-boy. 

The tie loaders—16 men, in 4 gangs of 4 each, 
and a water-boy. . 

The back ers : 1 tie-spacer, 2 oa 
4 ni , 8spikers—15 men and a water-boy. 

The lining-gang—5 men and a water-boy. 

The back fillers—15 men and a water-boy. 

Besides the above there is a man on the tool-car 
to take care of and repair the picks, shovels, 
mauls, etc. 

Making a total of 89 men, 7 foremen, 8 water- 
boys, ot 18 teams, viz.: 16 hauling ties, 1 — 
the iron-car, and one hauling water to the board- 
ing-train. 

t the teamsters’ camp there is also a camp-boss, 
who takes care of the forage, harness, etc., a 
blacksmith and a night-watch. 

Alse there is a superintendent of track-laying, a 
= manager for the contractors, a book 

r, and a night-watch at the boarding-train. 
pense each working-day: 





1 superintendent or manager $5.00 
te iiitiaenieceusecee 4.00 
21.00 

9.00 

48.00 

32.40 

97.50 

10.00 

15.00 

24.00 

26.60 


s 


The 24 men at $2.00 each include the 11 iron- 
men, 12 spikers and the tool-man. 

The 4 men at $2.25 are the camp-boss, the black- 
smith, and the two night-watches. 

The teamsters get $30 per month and board, 

The 7 foremen include the wagon-master, and 
the 8 water-boys include 1 for the teamsters, and 
supposing the amount paid by the men for board 
will balance the expense thereby incurred no ac- 
count is taken of the labor and store-bill of the 
boarding-train, but $3.50 per week per man will 
just only pay out. 

WORKING THE ABOVE FORCE. 


The l-spacer with his 30-ft. pole and pick 

k is cactgh ahead to do duty as the rent 
er. 

_ The 2 unloaders in the Te ae in load- 

ing the iron-car, and while this is being laid they 

throw off from the flats another iron-car load of 30 


rails. 

The front gangs of spikers (a pair on each rail) 
spike 8 ties in each panel, abuage the joint and the 
sixth and eleventh ties, skipping 4 ties each time. 

Of the 5 strappers one untrims the os. leav- 

plates, nuts and bolts on the joint-tie, and the 
‘ame working 2 on a side,strap up and bolt the 

The tie-loaders also unload the ties from the flats 
as fast as needed. 

Should the back-spikers get behind they are as- 
pon by the front-spikers whenever material runs 


rt, 

Should the back-fillers get behind they can be 
reinforced by the tie-gangs, and the iron-gang 
ee 

The 16 teams have 14 loads of 12 ties each per 
day, making 2,688 ties. 

THE MATERIAL-TRAIN. 


up as fast as the 

will allow, so as to make the haul as short 

as possible, and only are unloaded at each 
— the wagons and prevent any 


r, 2 heelers, 2 unloaders, | 


other load of 10 cars of ties and 3 of steel brought 
| up to the boarding-train in time to take the men 
| back after dinner. 

The ties are loaded generally, 135 to a car, or 20 
| cars to the mile, while the steel is loaded 60 bars 
| to the car, or 6 cars to the mile. 
| In loading the iron-car only 30 rails are put on 
jeach trip... 

Only one train is used in this work, and where 
| Water may be scarce, a 100-bbl, water-car is added. 
| The hauling of all bridge, depot, tank, telegraph 


ties and steel to the contractor. 


ties squared and spaced. 

The back-spikers (2 gangs on a side) spike 6 ties 
each, instead of 3, as with the front-spikers, and in 
this way seem to do double duty; but as they are 
not detained by the movements of the train, or the 
| iron-car, they accomplish it. 

A push-car accompanies them to pick up all 
loose spikes, nuts, bolts, etc., thus requiring 2 
spike-peddlers. 

As the front-spikers spiked the ist (joint), 6th and 
11th tie in each rail, are 12 ties left for the 
back-spikers, and the front pair spike the 3d, 5th, 
8th, 10th, 13th and 15th ties, leaving as many more 
for the other pair. 

The teamsters’ camp is moved up every Sunday 
to some suitable place about four miles beyond the 
end of a track. 

The force as above organized can lay 144 miles 
steel per day, but cannot keep up the back work 
and lay much over one mile. 

GENERAL REMARKS. 

We are laying 50-lb. steel rail, square and sup- 
ported joints, fish-plates, no nut-locks, ties all full 
spiked, 15 to the 80-ft. rail, spaced 2-ft. centers, 
square to the track, laid toa line on the right-hand 
side. 
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ENGINEERS’ SOCIETIES. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 


The society met Wednesday evening, April 19, 
Maj. Geo. W. Dresser in the chair; Mr. John 





= secretary. 

e deaths of two members were announced : 
Prof. C. G. Forshey, of New Orleans, and Capt. 
C. W. Howell, Corps of Engineers, U.S. A. 

Mr. Ricardo Orozco, C. E., of Mexico, exhibited 
and explained the plans and profiles of the pro- 
comer works of drainage of the valley and city of 

exico. The explanations were translated by 
Mr. Theophilus Masac, C. E. 

The city of Mexico is situated in a basin without 
natural outlet. The Lake Texcoco, within a very 
short distance of the city, in times of flood over- 
flows and affects deteriously the city to such an 
— that its sanitary condition has become very 


A short distance further from the city are the 
lakes Chalco and Xochimilco, which also overflow 
towards the city. 

Three other lakes at more considerable distances 
are in the same basin. There areno natural out- 
lets, only evaporation lewering the areas of the 
waters. 

The extreme desirability of securing drainage 
from this basin has been felt. 

In the 17th century Sefior Enrico Martinez, an 
engineer under the i authorities, con- 
structed a tunnel partially through the mountain 
Nochistongo, which, however, never was entirely 
completed. Many years afterwards, Jesuit 
fathers made an open cut down to the tunnel. 
This work cost a very large amount of money 
and many lives. Proper slopes were not main- 
tained, and the earth caved in frequently. 

The drainage has never been properly kept up. 

Sefior Orozco’s plan is to construct an open 
canal upon such grade as will entirely drain the 
lakes Xochimilco, Chalco and Xaltocan, and also 
maintain at regulated surfaces the lakes Texcoco 


and Zumpango. 
Through the city of Mexico are to be constructed 
sewers flushed by the waters from the lakes, 


which are ied to a common conduit; where 
the sewage is purified by deposition, the solid mat- 


ried away in the canal. The whole length of the 
canal would be about 50 miles; expense about 
$7,000,000. 


they ae profiles and plans executed in a remark- 
y 


@ manner were exhibited. 





THE AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 


The spring meeting of this society was held this 
ae anascink on Wednesday, at 

their rooms to the society as headquarters, and 
the sessions for reading were held in the 
lecture-room of the Franklin Institute. Excur- 
sions were made to the several points of interest 





with the Hipp Escapement.”—- 


and other material is left to the trains that supply | Rob 


The track is not surfaced by this force; but) lati 
enough material is put on the track to keep the| ‘ 





Philadel- | 
Engineers’ Club extended the use of 





— 


about the city, a reception by the citizens of Phil- 
delphia was given on Wednesday evening, and 
the society subscription dinner was given on 
Thursday evening. The following papers were 
announced to be read at the meeting: 

‘* Results of a Test of Upright Boilers and Pump- 
ing Engine.”—J. S, Coon. 

**The Chronograph for pagererion Purposes, 

’. R. Eckart. 

**On the Several Efficiencies of the Steam En- 
gine.”"—Robert H. Thurston. 

“*The Thermodynamics of Certain Worthington 
and Other Compound Pumping-Engines.”"—S. W. 

inson. 


‘Determination of Heating Surface of Venti- 
ing Flues.”—Wm. P. Trowbridge. 
‘Note on the Economy of the Windmill as a 


Prime Mover.”—Alfred R. Wolff. 
| ‘* Screw Propulsion.”—John B. Root. 

‘** A Standard Gauge System.”—George W. Bond. 

“‘ Description of the Edison Steam Dynamos in 
the New York Central Station."—Thomas A. Ed- 
ison, Ph. D., and Charles T. Porter. 

‘*On Rankine’s theories relative to the Econ- 
omy of Steam in the Cornish Engine.’"—Wm. P. 
Trowbridge. 


‘**A Comparison of Turbines.”—Samuel Web- 
ber. 

“Steam and Air Economy.”’-—Samuel Mce- 
| Elroy. 

**Steel Ships and Modifications of Models to 
| meet the requirements of the Ocean Carrying 


Trade."—Henry W. Gorringe. s 
‘*Experiments on the Specific Heat of Plati- 
num.”—John C. Hoadley. 
‘Positions of views upon Mechanical Draw- 
| ings.”—A. Faber Du Faur. 
| ‘*Belts connecting Pulleys in 
Shafts.”—Prof. J. B. Webb, 
**Note on the Action of a Sample Mineral 
|} Wood used as a Non-Conductor Around Steam- 
pipes.” —Prof. Fred. Hutton 
‘* Built-up Work in Engine Construction.”— 
Horace See. 
| “Efficiency of the Steam Boiler."—R. H. 





Non-Parallel 








Thurston. 


‘A Spring Fan for Poppet-valve Drawings.”— 
| Gracio Curtis. 


| ENGINEERS’ CLUB OF PHILADELPHIA. 
|RECOKD OF REGULAR MEETING—APRIIL 1, 1882. 

President Rudolph Hering in the chair. Twenty- 
five members and two visitors present. 

Mr. C. 8. d'Invilliers read a deseription of the 
construction of the Philadelphia & Long Branch 
Railway. 

Mr. D. MeN. Stauffer read @ paper upon ‘* Brick- 
work under Water-pressure.” During the con- 
struction of the tunnel under Dorchester Bay, in 
Boston, it became necessary to construct a brick 
bulkhead that had to withstand the pressure due 
a water column 162 ft. high, and as it was in- 
tended to shut off a leak amounting to 240,000 
gallons per 24 hours, it had to be water-tight. 

The tunnel section at the point selected for the 
bulkhead was practically 10 ft. square. The butk- 
head was built directly across the tunnel, 50 ft. 
in front of the heading where the water was 
struck. Plank dams filled with puddle clay were 
first thrown across the tunnel, each side of the 
bulkhead site, and a 6-in. wrought-iron pipe used 
to carry off the water during construction—the 

ipe being built into the brickwork. An arched 
i was adoptod, 4 ft. thick at the crown and 2 
ft. rise in as of 10 ft. Hard, burned bricks 
were used, laid in mortar made of one part Eng. 
Portland, one part Newark Rosendale, and two 
parts clear, sharp sand~a compound found 
equally as strong as Eng. Portland . and 
sand one te one, and having the advan- 
tage of working smoother on the trowel, and 
adhering better to brickwork in wet places. Skew- 
backs for the arch were roughly picked out in the 
rock at the sides. After the cement had set, the 
water was shut off by screwing a cap on to the 
outer end of the 6-in. cap. The pressure against 
the wall was 72), lbs. per square inch, or about 
519 tons distributed over the face of the bulkhead. 
The wall was tight for about 48 hours; then the 
water came through the brick itself, rather thaa 
through the joints, in amount equal to one-half 
the original volume. 

The water was let off and a second experiment 


ter to be used for fertilization and the water car-| tried. The main wall was torn down sufficient! 


to allow men to pass behind it, and a second wall 
only 12 in. thick was built back of the first, and 
'2 ft. distant. The space between these walls was 
| well rammed with puddle clay, extending to the 
rock on all sides. The ee nd > was made 
urposely light, as its yielding to the pressure 
See only more effectually consolidate the clay 
between it and the unyielding wallin front. The 
bond used in the main wall was one so laid that 
there was no continuous horizontal joints throug’ 
the wall. i . 
The result of the last construction was to com- 
| pletely shut off the water from this leak, ata 
ea saving of fueland pumps. The Dorchester 
| Bay tunnel is 7,000 ft. long, with its average in- 
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vert grade 148 ft., below low-tide mark in the bay 


under which it 


through a fo on of “clay, slates and conglom- 


The tunnel is driven 


erates for its entire length; rock, very seamy, and 


much water encountered. 

Mr. E. V, d'Invilliers read a 
Harden, of the Pennsylvania logical Survey, 
entitled ‘To hical and Geological Model- 
ing,” in which the method pursued by the survey 
was explained, and the text illustrated by photo- 
graphs and models. 
model is a good contour map of the ground to be 
illustrated, with contours 10, 20 or 100 ft. vertically 
apart. The lumber used by cigar-box makers is 
best suited for modeling—of a thickness required 
by the vertical scale. On a scale 1,600 ft. to 
an inch the boards will be y of an inch thick 
and ar 100 ft. in height, The contour line 
marked upon the base and the one next above it 


r by Mr. O. B. 


are traced upon boards cut the exact size of the | culation would be possible. 


base, and the lowest or outer one of the two is 
sawed through by a jig-saw, the upper or inner 
one serving to mark the place for the next suc- 
ceeding board. These are nailed on with sprigs— 
glue being used. where from the sharpness of a 
piece a nail would split the wood. he wooden 


model is then waxed—the wax being worked down | 


until just the edges of the boards are seen, and 
until it presents a smooth appearance and fac- 
simile of the topography. e model is then 
rubbed with linseed oil, and is then ready for cast- 
ing in plaster of Paris. Care should be taken to 
get the oil in on the low places, as on this depends 
the facility with which the negative can be re- 
moved after the setting of the plaster. 
then made with plaster of Paris, filled in around a 
frame to the requisite thickness, and, after bein 

allowed to dry for about an hour, it is remov 

from the original, smoothed up with a file or 


knife edge, and coated with shellac varnish. From | 


positive is made—-purauing the oe | Yours, truly, 


this cast a 
method as before—and is dried and scraped. 
sides are smoothed up for the sections, and after 
being varnished the model is ready for the color- 
ing—representing the different geological form- 
ations. 
added, the model is complete. 
HowakbD MURPHY, 
Secretary and Treasurer. 
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CORRESPONDENCE. 


DECIMAL METAL SCALE. 
LAKEVILLE, Ct., April 17, 1872, 
Epitor ENGINEERING NEWS : 

Having for a long time felt the want of a good, 
a decimal metal scale, I would say that dur- 
ing the past winter Stephens & Co., of Riverton, 
Ct., manufacturers of folding rosewood rules, 
have made me one of German silver, 1 ft. long, 
1% in wide and about ¥, of an in. thick, gradu- 


the whole length. 

One other side metrically beginning at the cen- 
ter and running each way to the end of the scale, 
each about 153 divisions, 

The other side is graduated to feet and »j,ths 
the whole length. 

The scale is well made in every particular. 

If some dealer would order a quantity, I don’t 
know but that it could be retailed tor $2, and at 
that price a boxwood scale, with its liability to 
warp, is no object to a draftsman. 

D. B, & Co.'s triangular German silver scales 
are not made any more. Their being only par- 
tially divided and their high price were great ob- 
jections. Any order Stephens & Co. may receive 
will not benefit me. My only object in referring 
to the scale as I have is use it deserves it. 

To find what degree a curveison: Take a wire 
61.8 ft. long; stretch it tight and straight along 
the inside of rail; from the middle of the wire 
measure the distance to the rail; every inch so 
measured represents a degree of curve. 

NIMROD. 


ated on one meth on each side to inches and ,\sths | 


MAXIMUM STRESSES. 
Porter, Ark., April 12, 1882. 
Ep!Itor ENGINEERING NEWS : 
Having just received your pa 
notice that in the communication on Maximum 
Stresses in that number I have given only the expres- 
sion for the maximum com ve stress in the 


The requisite for a good | 0 


A cast is) 


Streams and geographical features being | 


r for April 1, 1! Asis Ek 
aie is 


| Chord strain (center panel) was 234,600. 


ENGINEERING 


inquiry about beams subjected to both t | the style of truss which gave way, 

tensile and occasional girder strain called out so ne ee fs BVOEE Be meme ot 
able a reply as that of Mr, Joseph A. Beaumont,! Would it not be well to state the first two items 
C, E., especially as I have never happened to see | in all your notices of bridge failures, as a matter 
the case treated in books, of general useful information ? 

His formule are excellent, and correct as far as espectfully, ALFRED W. BuRRELL 

I have analyzed them, and we d only on [We publish all these news items as we get them 
one point, as to resultant of permanent tension. | from excha or correspondents. Causes of 
He locates it in the center of a link chord, but | bridge failures are usually too indeterminate t, 
says it is inadmissable to use it in a riveted truss. | be given at once. The names of builders are not 
Of course, at the joints of a riveted truss there | usually given. For railroad bridges the railroad 
are cross strains, etc., impossible to calculate, but 1 | company is usually held as the responsible party 
contend that in center of pan, say 10, the chord The style of truss is seldom described, and there js 
tension is practically and virtually distributed | hut little chance to get particulars of the failures 
equally over net area of chord, and its resultant at the time when they occur and can be better 


acts in center line of gravity of chord section. This | determined, and after that there is still less chance. 
is always assumed in dividing whole strain by | —Ep, Ena. News. ]} 


area to get strain per square inch. If strain on eac nia 
inch of area were not assumed equal no such cal- PRICES OF LABOR. 


ole. Assuming this for the NORTHERN Pactric RAILROAD Co., } 
present it may be of interest to give the actual Rocky Mountain Division. 


case referred to. Engineer’s Office, Bozeman, Mont. \ 
BOZEMAN Pass TUNNEL, April 6, 1882. 


EDITOR ENGINEERING NEWS: 

DEAR Sir: Having seen nothing in ENGINERR- 
ING NEWS concerning wages and prices of materia! 
| in this vicinity, I send you the following : 

} Per day. 
vee ee 84.00 85.00 
IOI, acct vev FN os ves eseedeueics GOS 6.00 
** SCONE-IMMABODK......5.-ccsecses vee sss 5 OO@ 6.00 
** common laborers 
|  gommon laborers, per month,........35 00@50.¢0 


| Men are in demand in all the above occupations. 
| Prices of Material. 


NEWS. APRIL 22, 1882, 


eens 


Girder strain at lower edge of [ was 59,800, 
My section was 





Wages of carpenters........... 6... sees 


i In Bozeman 
Brick, : .. $10.00 
Stone, eiseods S05 
i | Lumber, Sled 9 deptuia . 25.000 $30.00 
| | Coal, ' . 7.00@ ¥.00 
| Wood, 5.00 
| and nothing but pine or tir in market. 
E. H. BrcHLer, 
Asst. Engineer N. P. R. Rk. 


po i iaeweve 


12’ | snetarea... .... 15.3 SPIRAL CURVES. 
vertical plates, 12x14g.. 9.5 24.8 T. 1. O, R. R., JALTIPAN, Mexico, / 
March 81, 1882. \ 


2 
2 
2 bottom hor. plates, 5x 4 “6. 80.8 Epttok ENGINEERING NEws : 
The bottom plates were not to be continuous,| SIR: On 78, in your issue March 11, please 
but to be separated a foot or so at panel points, so | Correct the following error: 
the chord strain 234,600 would be taken by 24.8| Formula (VIII) should be 
aoen ane the gitier tension of HO008 Uy Shee” Ret R--R' = —_ (2 n—1) (w—1) sin. yy. 
° 1 
| By Mr, Beaumont’s formula ; 
‘ W. H. Fry. 
Inet = 662,¢e = 1.27 and ¢ = 5,475’. | — or _ ; 
+ Mt _ Pet _ 9,110 Ibs, per square inch, BRIDGE AND TUNNEL STATISTICS. 
A I 1 ° SouTH PENNSYLVANIA RAILROAD, / 
The engineer's section was as follows. He BEDFORD, Pa,, April 17, 1882. | 
called for the same channels, and plates enough | EDITOR ENGINEERING NEWS: 
for chord strain, besides: DeaR Srr: Will you be kind enough to tell 
through the columns of ENGINEERING NEws, where 
I can find, in cheap form, statistics of bridges and 
tunnels built in this and other countries, together 
with description and cost of such works, and 
oblige SUBSCRIBER. 
[We do not know of any work on the subject. 
but ibly some subscriber does; if se, we will 
be pleased to hear from him.—-Ep, ENG. News. | 


~ RECENT INVENTIONS. 


SIGNAL FLAG, 
A novel signal-flag holder consists of a cylin- 
| drical hollow rod provided with a lot in each 
end. The ends of the rod are each provided with 
a roller around which the flags are rolled. The 
rollers have each a head or projection at the ends 
of the rod by means of which the flag can be 
wrapped around the reller when desired and thus 
| drawn in, 


212" [ 15.3 
6 27.1 f 42.4 
I = 666. net moment of inertia, ne 
then 


e 4 > = 9,880 lbs. per square inch, 


STREET PAVEMENT. 
This improvement consists principally of a 
ee Si : foundation for street pavements. It contemplates 
which, while coming within the limit, wastes a/ placing plenksaathed teamoverst across the street, 
a amount of iron in upper half of chord. and connected by longitudinal wooden strips 
ow, make my bottom plate say 6 x 1. Then | secured at intervals across said planks in a direc- 
t = 5.14 J = 7.67 net, and net area = 34.8. tion parallel with the sides of the street, and a 
P Mt _ 9 960 ths | top covering of earth. A layer of broken stones or 
+ 2 " shells is placed above the earth, over which is a 

top dressing of fine gravel. 


HEATING STREET-CARS. 
The stove is located in the bottom of the car 


very near the engineer ani weighs 
141 lbs. per foot against his 166 lbs. per foot. 
My first section was 126 lbs. per foot. 


top flange, and have omitted that forthe maximum | This is without using the central force Pe at all, | under the seats between the wheels. The heating 


tensile stress, which cannot exceed - of aemgomtin | 


I 


floor, etc., and the other notation is the same as 
before. By giving a place to this addition, you 
will oblige, Yours truly, 

Jos. A. Beaumont, C. E. 


MAXIMUM STRESSES. 


SPRINGFIELD, Mass., April 15, 1882. 
Eprror ENGINEERING NEWS: 
Dear Str: IT was much gratified that my little 


t ,in which M is that due to the weight of ~ —_* as the girder is continuous or fixed at/ der the seats, and u 


| 
! 


‘ 


: d is ided with flan supported by the 
T have taken M = ——- for girder moment incen- bottom of the car, and has en devioe which 1 at- 
tached to a smoke pipe or flue running along 
os Sore bad moot ot the 
car in a corner. e etachably con- 
Fino | Secale 

BRIDGE FAILURES. | dome, is pro a and inc 
OAKLAND, Cal. April 10, 1882, | feeding chute, whereby the is ied, and 

, ae ? * |the fire regulated from the outside of the car. 


Epiror ENGINEERING NEWs: 
We note in you issue of March 25 an item of| BALANCING SLIDE-VALVES OF STEAM 


bridge failure at Lathrop, on the Des Moines &| This novel method of balancing 
Osceola Narrow Gauge Railroad. slide-valve consists in exposing the face e 
Can you give a subscriber the cause of failure, | valve to the action of the pressure of lubricating 


ly yours, 








“APRIL 2?, 1882. 








ENGINEERING NEWS. 





material, which is contained under pressure in a 


reservoir or supply vessel seperate from the boiler 
or source of supply of the motive agent which acts 
upon the back of the valve. The construction of 
‘his engine comprises a cylinder and a slide-valve 
having a cavity between the valve face and seat. 
A pipe is provided for supplying a lubricant under 
pressure to said cavity froma reservoir distinct 
and separate from the boiler. A throttle-valve is 
provided for controlling the admission of steam to 
the valve-chest, and a valve for controlling the ad- 
mission of the lubricant to said cavity. A device 
is employed to connect the two valves so that they 
can be operated simultaneously. 
FIRE-BOX FOR LOCOMOTIVES. 
The draft of the furnace is downwardly. It em- 
ploys a tubular water-grate, composed of two or 
more lines of transverse tubular-bars. A _ water- 
space, Which forms the bottom of the ash-pit, is 
used. This water-space communicates with the 
boiler. A pendent partition forms the front wall 
of the fuel chamber, and projects below the grate, 
and causes the flame and products of combustion 
to infringe on the water-space, 
METHOD OF MEASURING HEAT SUPPLIED BY STEAM, 


A late and novel process for determining the 
amount of heat imparted by steam in a steam- 
heating apparatus, consists in measuring or weigh- 
ing the water condensed in the apparatus, and 
therefrom estimating the correlative amount of 
heat due to the condensation, reference being had 
to the pressure or temperature at which the steam 
is supplied to the apparatus, The successive steps 
are as follows: First, supplying the steam at a 
known pressure or temperature to the steam-heat- 
ing apparatus; second, condensing the steam with- 
in the apparatus; and, third, measuring or weigh- 
ing the condensed water as a basis of estimate in 
calculating the quantity of heat supplied. 


NOVEL VALVE-GEAR. 





moras and Monterey Division, twenty kilometers on the 

line from Zacatecas to San Luis and four kilometers on | 
the extension of the El Salto line towards Maravatio. 

The latter are concessions which the Mexican National 

Construction Company has acquired by transfer from 

the original grantees. 

These words, carrying as they do the weight of 
;the utterance of the Chief Magistrate of the 
country, show clearly and without exaggeration 

the progress American railway enterprises are 
making in this republic. 

Excepting the Anglo-Mexican line, which is 
entirely under Englishcontrol and runs from Vera 
Cruz to this city, Mexico is a field entirely new to | 
railroad enterprises. It is therefore not strange 
that American companies encounter numerous 
difficulties which can only be surmounted by tact 

|and cool jadgment. 

The Central Railroad is pushing its works for- 
| ward rapidly, but in its favor we must note that 

the line passes from this city to the heart of the 
republic, over districts which present no engineer- 
ing difficulties whatever; it is like building over 
our great Western prairies. On the other hand, 
| the Mexican National Construction Company has 
had to encounter (only five miles from this capi- 
| tal) perhaps the greatest obstacles of any road ever 
| built; every thirty yards show a bridge or a -— 
cut, or perhaps an immense filling, and every half 
mile has at least two curves—such curves as only 
a narrow-gauge line amidst mountain gorges could 
jcarry. The views along this portion of the route | 
| are extremely picturesque, yet make timid travel- | 
ers tremble when they see on one side the im- | 
| mense heights of the mountain ranges above them 
| and on the other the great depths of the gorges be- | 
| low. It is an unquestioned fact that the two main | 
| lines of railroad in Mexico are the Central and the 


| 
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this it has also completed seven kilometers on the Mata- and 5 of stone. Cement is carefully tested for 


every work. 


Statistics 
Yards 
Length of main sewers 50,308 
Length of ordinary sewers 191, 93% 
Length of house branches ‘ 420,800 
681,041 


Or, 387 miles. 
IN HOUSES. 

Cess-pools are being abolished and water-closeta 
introduced. ' . 

House branches (passage-ways, as in Paris) are 
built from the sewer to the house. They are 6 ft. 
to 3 ft. 8 in. high and 2 ft. wide. The excrements 
and the house water are turned into them, but on 


account of the slight fall they deposit and must be 


drawn into the sewer with a scraping tool. It is 
urged at present to substitute vitrified pipes for 
houses branches, 

Up to 1867 they were cleaned at the owner's 6x- 
yense; since, they are cleaned by the city. The 
nat of these brick passage-ways is 245.4 miles. 
836 


Number of 8- Is still remainiv 
Of Cess-pools ® « * 10,100 


Number of buildings connected with sewers 
DISPOSAL OF SEWAGE. 

The solid matter that is taken from the house 
branches and sewers, also the contents of cess- 
pools, are filled into barrels and carted to the ‘‘ca- 


| nal,” where they are placed on lighters and towed 


to its junction with the Danube and there dis- 
charged into the current. . 

Sometimes small quantities are sold, for a trifle, 
as manure, 

The sewage discharges into the canal. 

At low water its pollution is estimated at one 
art sewage to 3,500 parts river water. Ordinarily 
800 parts river water. 


| 


it is one part sewage to 5, 


National, id est, ‘‘ the Symon-Nickerson” and the | Interception and discharge into the Danube is con— 
** Palmer-Sullivan.” The latter traverses the richest | templated. 


| states of the republic—the producing fields of | 


This device consists of a driving-shaft and an ec- | Mexico—while the former touches the populous | 


centric that drives the valve-rod, 
provided with an clongated slot, through which | 
the shaft passes, Two weights are arranged upon | 
the opposite sides of the driving-shaft and ap- | 
pliances to connect either one of said weights to 
the eccentric, whereby the varying centrifugal 
force of the shaft through the medium of the con- 
nected weight is made to move the eccentric into | 
position to lengthen or shorten the travel of the 
valve, whatever may be the direction of rotation 
of the driving-shaft. 


IMPROVED MINING PUMP. 


This pump has a telescopic extensible section 
which carries a valve, and, at its lower end, a 
conical strainer of greater diameter than the sec- 


The eccentric is | cities. However, investments in both lines will be 


remunerative, 


built, and if constructed may or may not “ pay,” 


Nickerson and P: 
start.” 
The completion of these two roads will result in 


securing great markets forthe northern republic. 
> ++ > 0+ Se - 
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SEWERAGE 








tion, so that whether the pump is elevated or low- 
ered, the distance between the valve and strainer 
is uniform. The strainer is made conical and 
larger than the said telescopic section so as to 
obtain a large straining area, with perforations at | 
an angle to allow of the escape of débris. Inside 
the telescepic section is a working-barrel provided | 
with a reciprocating rod and bucket-valve. 

WASHINGTON, D. ©, F. B. Brock. 
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MEXICAN AFFAIRS. 





From the New York World of the 18th we take 
the following items communicated by its Mexican 
correspondent : 

At 6o’clock P. M. on the Ist inst. a salvo of 
ease guns announced to the denizens of this 
capital—a city that now prefers the sound of the 
locomotive to the roar of cannon, which has so 
often been the signal of fratricidal massacre— 
that the Federal Congress was about to be formally 
opened by the President. 


Thope to be able to translate the Executive's | are placed across the corner 


message in extenso to-morrow, but for the moment 

can only quote what he said with regard to| 

American railroads, which was literally as follows: | 
While the republic has been enjoying uninterrupted 


peace the material improvements which are under the 
direction of the Department of Public Works have been 


(Continued from page 124.) 


PART IV, —VIENNA, 
Ventilation, 


Other projected railways may or may not be | from the sewers are removed in casks 


as we say at home, but disinterested and compe- | covers. 
j tent judges who know this country thoroughly | specially constructed for the put 
|affirm that ‘the Central and National (Symon- | and boats belong to the city. 
ulmer-Sullivan) will pay from the 


: ; a | 
substantial profits for theshareholders and also in | 


EUROPEAN CITIES. | 


} 
} 
| 
| 
i 
| 


MAINTENANCE OF SEWERAGE WORKS, 

Appliances. 
The contents of cess pools and the cleanings 
of wood, 
strongly built and provided with tightly fitting 
“These are again removed on boats or scows 
yose, Both casks 
Besides, ordinary 
scraping and loading tools are used for cleaning 
the sewers. 


Method. 


The house-passages or drains are cleaned by the 
city, as well as the sewers, the whole of which is 
done under one contract. The inspection is very 
thorough. The cleaning is done at certain fixed 
periods. House passages are scraped out once @ 
month, cess-pools are emptied when they are three- 
quarters full. Sewers are cleaned at intervals 
varying with their grade. Those with a fall of less 
than 5 ft. per 1,000 are cleaned once a month, those 


Ventilation is had by open grates in the man-| with 5 to 10 ft. per 1,000 every two months, all 
holes and partially through soil and rainwater | over 10 ft. per 1,000 every three months. When 


pipes of houses. 


deposits reach a greater depth than 3 in., a special 


Odor in the old sewers, particularly those built | cleaning at intermediate times is required. 


the concrete sewers, is, on the other hand, very 
slight. 
Man and Lomp Holes, Flushing Shafts. 

Man-holes are usually 2 ft. square in section, 63 
< 68 centimeters, increasing in size towards the 
bottom, if very deep. They are placed at inter- 
vals of about 200 ft. apart. and are all ventilating. 
Usually they are built directly over the sewers, 
but in very frequented streets they have side en- 
trances from the sidewalks. he grating has 
holes 2 in. square by 8 in. to4 in, deep, with one- 
half in, of metal between. The iron stepping-rods 
8. 

Gllies. 

The gullies vary in design with the inlet. The 
are sometimes vertical, in the curb (Paris), wit 
an opening 4 in. by 12 in., and sometimes horizon- 
tal, in the gutters, and covered with a grating. 


continually developing throughout the limits of the | Many gullies are supplied with catch-basins, es- 


—— 

¢ railroads now in process of construction through- 

out our country are so numerous that it would be | 
ious to mention them, therefore I now limit my | 

observations to those roads which are the most im- 


portant. | 
The Mexican Central Railroad one has now in| 
full operation the line from this cit retaro, and | 
it is confidently ex that the line reach Leon | 
| before time stipulated by the concession has | 
exp The realization of this expectation will ve 
ee gonter - = —, so, comepeneennen - its 
chief sea-po era Cruz. probable that by Sep- 
tember next the section frum Paso del Norte to Chilmua- 


hua will be finished, and that the line from Tampico to 


San Louis will be quite advanced. 
The Sonora way Company has completed the 
line from the of Guaymas to the city of Hermo- 


i are now 195 kilometers of this road ready 
or . 

The Mexican National Construction Compeeg 
pushing forward its works on the Toluka iD 
actively, and has opened to public traffic the section of 
road from New Laredo to Rio Salado. In addition to 


| tra 


| 
j 


| 
| 


pecially in the suburbs, and they are rarely 


he gullies are placed in the block, not at street 
corners. Tbe curbs are 12in to 14 in. broad, and 
their height above the gutter is generally 3 in. to 
4 in. 

Materials and construction. 

Sewers are built of bricks and concrete. Pipes 
are also to be used in future. 

Bricks are of the best and are ordinary and 
wedge-shaped. In the arches both kinds are used 
in alternating courses. Dimensions of the Aus- 
trian bricks are 11'¢ x 544 x 24g in. The brick- 
| work is built of concentric rings, between which 
|isa heavy coating of cement to render the work 

water-tight. 
| Concrete sewers are built in preference when- 
lever the cost is not too great. The centers are 
made of planed cast iron, which gives the sewers 
a great degree of smoothness, e best Portland 
cement is used, in the proportion of 1 to 2 of sand 


| of rough masonry, is very strong at all times. The 
}odor in the new brick sewers, and especially in | 


} 


| 


Besides this regular cleaning, special cleaning 
may be done on private complaints. The inspec- 
tors must walk through the sewers of their dis- 
tricts and examine them after each cleaning and 
report condition. Full records are kept of this 
work both for sewers and houses. 

The cleaning is done at night between ten and 
five o’clock, in winter to six e’clock, and its extent 
is daily reported. ’ 

All fithe rubbish, etc., is loaded into casks and 
carted to the canal, where it is placed upon boats, 
towed te the Danube, and there discharged. In 
the winter it is carted to the Danube and dis- 
charged opposite the city. The casks must be 
quite filled and the empty ones returned in a clean 
condition. The cess-pools are emptied by pump- 
ing the contents into casks. After the cleanin 
of house-passages, they are slightly flushed wit 
water. Sewers have no flushing arrangements, 
such as pen-stocks, movable dams, etc., although 
they are contemplated for the future. The con- 
tractors for maintaining the sewers have also to 
free the outfalls in the Wien River or canal from 
objectionable accumulations. ; 

in 1879 there was a length of 820 miles of sewers 
cleaned. 

COST OF SEWERAGE WORKS. 
Management and maintenance. 
: wers..... oe Sie a ees $42,475 
a 33 Se bouse drains an cess-pools. 63,700 


Annu-! cost of ing sewers (owing to many 
being old and dilapidated) 20,000 
$126,175 


The payments for new sewers are divided, so 
that property-owners bear one-third, i. ¢., one-sixth 
on each side of street, and the city two-thirds of 
the expense. : 

The payments for cleaning house-drains, pas- 
sage and cess-pools are made by the city, but the 
amount is reim by owners in proportion to 
assessed value of peows rty. 


Tee Pee ee ee et? eet Pe eee eT 


Cost of sewers up to 1880, about 
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Past President A. S. C. E., Eprror. 


ENGINEERING NEWS. 


| yield of the basin, or 250 millions of gallons daily, 
| without further expenditure for storage reservoirs 
‘and at a saving in cost in the latter item of at 
\ least two millions of dollars. Accordingly he rec- 
jommended this location for the new aqueduct, 

and prepared plans and estimates in detail. and in 
|a Report to the Commissioners of Public Works of 

date January 30, 1882, stated at length the dis- 
| tinctive features of the work, and the advantages 


APRIL 22, 1869. 


———— —w 


! 

‘a comparative statement of the three lines which 
| have been p for the new uct, viz., 
| Bronx Kiver plan of 1875, Saw Mill River plan, 
jalso of 1875, and the Quaker bridge line of 188), 
\the latter the one which he recommends. The 
| aggregate cost of these several lines, under vary. 
| ing conditions, are given; the items in detail, with 
| their estimated cost, which would needlessly en- 
| cumber the report, are very properly omitted as of 


.  .....s+++e--AssoctaTe Eprror. | to be anticipated from this location of the aque- | no general interest, and no subject for public dis. 


alec Site —____—__—_— | duct, the cost of which, on a liberal basis, was esti- | cussion, but reference is made to these details as 
SATURDAY, APRIL 22, 1882 
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NOTICES OF MEETINGS. 


American Society or Crvm ENGINEERS.—ANNUAL COon- 
VENTION, WasHtnoton, D.C., May 16, {882.--The Annual 
Convention of the Society for the year 1882 will be held at 
Washington, beginning Tuesday, May 16, 1882, Sessions for 
professional discussion and one for the transaction of busi- 
ness will be beld. At one of the sessions, the annual address 
will be delivered by the President, Mr. Ashbel Welch. 

The general arrangements for the Convention are now in 
preparation, and will be announced. Details of the pro- 
fon, the chairman of which is Col Thos, Linscle Casey Cones 

, the chairman of which is Col. Thos. Lincoln Casey, Corps 
of Engineers, U.S. A., Director Am. Soc. C. E vee 


The families of members are invited to accompany them, 


THE UNION LEAGUE AND THE NEW YORK 
CITY WATER SUPPLY: 


It is known that the chief engineer, Isaac New- 
ton, of the Croton Aqueduct Department, has 
been engaged for the year past in making surveys 
and estimates for a much needed new aqueduct to 
carry the waters of the Croton basin to the city, 
the present aqueduct being already taxed to its 
utmost capacity, and far beyond what it was de- 
signed to meet when constructed, and exhibiting 
evidence of weakness which renders its entire 
failure a possibility likely at any moment to 
arise. 

It is well known also, that while the average 
yield of waiter from the Croton basin, which 
passes over the Croton dam, in a series of years, 
will amount to nearly 300 millions of gallons 
daily, that fact alone cannot be taken as 
reliable evidence that for one hundred days in the 
summer months the supply from the water-shed 
of the basin will equal one-fifth of the daily needs 
of the city—in fact, the flow of the river has re- 
peatedly been much below this figure, and the 
principle of establishing storage reservoirs. where- 
by the excess of rains during the wet months shall 
be stored for use during the dry months, is the 
only expedient whereby the daily average supply 


30 | an adverse 


; mated at $14,000,000. That the opinion of the en- 
| tire feasibility of the soceeees lan should not rest 
}upon his own indivi rofessional judgment, 
‘he laid the plans before John B. Jervis, the engi- 
| neer whoconstructed the present Croton aqueduct 
}and who would not naturally, be dis to fa- 
| vor plans so radically different from those which 
‘he had himself successfully completed as far back 

as 1842, unless under conviction of their entire ap- 

eS, to the growing needs of the wo d. and 
ames B. Francis, of Massachusetts, a well-known 
|hydraulic engineer of great eminence, and E. 8. 
Chesbrough, an engineer of large experience, lately 
,of Chicago; and Mr. Martin, of Baltimore, who 
| has just completed the Gun Powder water supply 
| for Baltimore, which in its main feature of a con- 


and advertisements not later than | tinuous rock tunnel, is of thesame dimensions and | and Prof. 


| character as the one here eee All these gen- 
| tlemen visited the site of the proposed high dam 
and other works, and their unqualified approval 
of the project is appended to Mr, Newton’s report. 
| This report was accepted by the Commissioner of 
| Public Works, and forms the basis of his report to 
| the Mayor of the city, and in accordance with its 
, terms, application has been made to the present 
| Legislature for authority to carry out the much 
/needed improvement. The necessity of a new 
| aqueduct at as early a day as possible, is so gener- 
ally conceded, that its discussion here is unneces- 
\sary. What form, dimensions and characieristics 
| it shouid possess, may well be left to the unbiased 
|opinion of the eminent and experienced profes- 
| sional gentlemen whom we have named above. 

;. When authority was asked of a previous Legis- 
lature to construct a new aqueduct, it was met by 


| of this city—with what success we are unable to 


9 | State, but after the passage of the bill by the 


Legislature, it was vetoed by Gov. Cornell. This 
| same club have just issued what is called ‘‘ A Re- 


=| port of the Committee of Political Reform,” and 


| after unqualifiedly condemning the plans of these 
engineers as ‘‘ unparalleled and highly dangerous,” 
ask the Legislature to authorize the appointment 


by the Governor of five commissioners ‘‘to de- | 


| cide upon and construct the necessary works ™ ! 
| The Union League Club is believed to be com- 
{posed largely of highly respectable individuals— 
| representatives of all the professions and lines of 
business and some of the trades—the latter, how- 
{ever, not in practice at present. Membership is 
supposed to give one a quasi social position, 
|especially if the individual Ss a certain 
jamount of wealth, or family influence or unex- 
| ceptionable associations. Some of its members have 
| cultivation—some have not—some are wise and 
‘some are otherwise—but with all the varying 
‘accomplishments attributed to many of its indi- 
| vidual members, the Club never has taken rank as 
,anaggregation of scientists, nor ever assumed 
that a majority of its members, nor even a re- 
spectable minority, were such. Indeed, we believe, 
‘that such of its members as possess that farest of 
| human endowments, common sense, would disavow 
any such pretensions; and yet we find the Club 
has allowed itself to be committed to a line of criti- 
._cism on a matter of pure engineering science, which 
; nothing but the possession of the highest profes- 
sional talent would justify. If, happily, the mem- 
bership of the Club embraces a few professionally 
educated engineers, which is probable, they would 
not be found likely to put themselves on record as 
| calling in question the soundness of the judgment 
of the men who have approved the project of the 
thigh dam. What shall we say, then, of the 
, modesty of the gentlemen of this Club in presum- 
ing to put their crude notions before the public in 
jantagunism with the professional judgment of 
‘men who have made the subject-inatter the study 
und practice of their long lives? The Ciub would 
have the Governor appoint five commissioners to 


| plan and construct the needed works. The ques- | 


petition from the Union League Club) 


| open to inspection. The length of the ores high 
dam at the water line, is 1.300 ft. instead of 
8,000 as stated in the ** petition.” The site of the 
dam has a rock foundation, sides and bottom, as 
might be anticipated from the yeological forma- 
tion, and which test borings have confirmed. 
The dam is to be built of solid cemented masonry, 
| without oper ing of any kind whatever, the flood 
discharge to be otherwise provided for. Neither 
the high dam at the St. Chamond, nor the one on 
the Furens 164 feet in height, nor any other high 
dam is cited by Mr. Newton as ** precedents” for 
| the Quaker bridge dam, as is stated by petitioners, 
| farther than, as he distinctly says, that ‘‘ they fully 
|confirm the theories ” advanced by certain distin- 
guished engineers of the corps of ponts et chausées 
nkine, of England, who have ably 
| discussed the subject of high dams, and established 
the “principles” upon which they should be 
|designed. The *‘ petitioners” remark that ‘ This 
‘isan extraordinary statement to be made by an 
|engineer,” and proceed to say that the dam at 
/St. Chamond was but 188 ft. high! and Prof, 
, Rankine never built a high dam, leaving the dam 
at the Furensof 164 ft. in beight as ‘‘ the only prec- 
jedent” for a highdam. It should be observed, 
that the word “ precedent,” which is used so 
freely in the petition, does not once occur in Mr, 
Newton's report; nor does the fact that the St. 
'Chamond dam was but 138 ft. in height, nor 
‘that Rankine was not a eet ak engineer, 
at all vitiate the “ principles” which these savans 
have established as properly governing the design 
of high masonry dams, and which the successful 
‘ construction of one of so slight an elevation as 164 
ft. confirms the accuracy of as well as would one 
‘of 200 ft. If, disregarding scientific principles, 
| we had waited fora literal precedent in feet and 
inches before attempting great works, when 
| would the boasted improvements of the present 
'day have appeared? If the petitioners had 
|known more of the subject which they presume 
to criticise, they would have found that the ‘‘prin- 
ciples” tow established for the design of igh 
dams embrace a distinct profile, whereby the 
| weight of the structure, per unit of area in its 
| foundation, can be kept within the safe limit of 
| the resisting strength of the materials composing 
‘it; and, in conformity therewith,. the eoaraee 
; Quaker bridge dam, 200 ft. in height above the 
| river on the existing rock bottom which is found 
+ there, can be built of such dimensions and _ profile 
| as to present a strength of resistance to sliding on 
its base, or overturning or sliding at any section 
of its profile, or to ~— the dangers to which 
| dams heretofore have n exposed, far in excess 
|of the pressure from 180 ft. of water under any 
| conceivable circumstances, and this, not by ‘being 
tied to the solid rock at its base and sidesasin a 
| vice,” as the petitioners in their ignorance allege 
| to be necessary, but by the simple gravity of its 
| mass admitting of ready estimation, and which is 
| the sole —— power that can be relied upon 
for the stability of any great dam. 


| There is not a single argument ea by the 
| petitioners entitled to any weight whatever be- 
ond that due to the prestige of the Union 
| League Club, whatever that may be; and as waters 
| carmot rise above their source we need not look in 
| that direction for able discussions of great engi- 
neering problems; but we object to attumpting to 
cover a political aninws by making a false is-ue, 
‘and that one involving high scientific principles. 
| With the political aspect of the question we 
| have nothi & to do, but a single further quotation 
; will amply illustrate, we think, that the engineer- 
| ing question is entirely a secondary one, and is 
| merely a make-weight in the argument that would 
_have been offered were the sentiments of the com- 
| munity sufficiently in accord with some of the 
‘* would-be ” influential members of the club. 
The petitioners go on to say ‘‘ that not a fact is 


from the water-shed shall be available for the tion at issue is a purely engineering one, and of | presented in these extracts (Mr. Newton's report) 


city’s use, It is estimated that with a storage ¢a- 
pacity of 50,000 million gallons, the Croton basin 
may be relied upon to yield 250 million gallonsdaily 
in any season of any year. Accordingly, the sites 
for several of these reservoirs have been deter- 
mined and constructed, and a storage of some 
12,000 millions is now had, at a cost of about $200 
per million gallons stored. 

a —o the surveys for a new aqueduct, 

r 


ewton found that by erecting a high dem | 


; which none but professional men of extensive 
_experience are qualitied to judge. Admitting 


this to be the fact, and it is too patent to be denied, | 


| where, within the bounds of the State, can five 
men be found whose judgment on a professional 
| question the public would accept as a safer guide 
then that of the five men whose opinions the 
| Club have voted upon as not entitled to credit? 

| We might leave this petition of the Union 
League for the practical common sense of public 


below the present Croton dam, an amount of water | men to deal with as its merits may justify, but 
could be stored by the dam itself, which taken in | cannot forbear exhibiting briefly a few of its cru- 
connection with the storage reservoirs already pro- | dities, and the weakness of its general line of ar- 
vided for, would command for the city the requi- | gument. 


site storage capacity to insure the average daily | On page 21 of Mr. Newton’s report will be found 


/ upon which any prudent man would expend a sin- 
gle dollar in the construction of the work.” ; 
In answer to this we quote from Mr. J. B. Jervis’ 
‘report, embraced in Mr. Newton’s, as follows: ‘‘As 
|to the propriety of a second aqueduct, there can 
be no doubt. The dam you propose is practicable. 
That it is the best, and, in fact, the only plan that 
can secure the whole source of the Croton Valley 
for the supply of its waters to the city of New 
York. As tothe line and plan of aqueduct you 
propose, I see nothing to . Your view of 
this I regard as well taken. ith gineére wishes 
for your success in the construction of this rather 
bold, but eminently important, and, as I believe, 
' quite practical work, I submit this paper.” 









"APRIL 22, 1862. 


————_ - —————— cremate ee cerca : 
One would suppose in view of Mr. Jervis’ well-| accordance with the ordinary theory that the! Tyomas L. BUTLER, age 50, died on the 17th at 
wn conservatism that any member of the | curve of the cable remains anes even for par- | his house, No. 154 East Forty-seventh street. He 
e might safely regard this asa sufficient | tial loading. Although the assumption is not | was a well-known contractor, a brother of County 
pasis for the expenditure of such proportion of the | theoretically correct, still, ‘n practice italics ours}, | Clerk Butler, and brother-in-law of George Caul- 
public money as is derived from his individual tax. | the real curve differs so little from the parabolic, | field, Commissioner of Jurors. 
And the moving spirits of the petition, well aware | that, so far as the cable alone is concerned, the) yiicyarL SHANLBY, a widely known railroad 
that the public would so regard it, and such an| value of H thus found is very exactly the real! .ontractor, died at his house, No. 36 Central 
inion, delivered by such a man, would outweigh | value of H;” H, we presume, being the horizon-| avenue, Newark, on the 17th, of neuralgia of the 
their feeble opposition, introduce in their petition. tal component of the tension of the cables. heart. Mr. Shanley was born in County Roscom- 
as if an important fact in the history of the first, If this recourse to an incorrect theory is essen-| yon, Ireland, filty-nine years ago. His parents 
aqueduct, a statement that the Croton dam, as tial to a practical result. it would appear that the qieq while he was a boy, and he started alone to 
located and built by Mr. Jervis, was carried away | objections to it in the first p'ace are more fictitious |, erica. He learned the hatting trade and 
by a flood in the winter of 1841, the intention | than real. However, this matter 1s less important! Jcttled in Newark at the time of bis marriage in 
clearly being to leave the impression that it was | than the opposition to stays, which the Professor | ig57 He gradually obtained the bulk of the city 
ible Mr. Jervis might approve of the plan of a | condemns as unnecessary and indicative of faulty | ang railroad contract work in New Jersey. One 
dam, and, in fact, build one on this very stream | design, etc. , of his most important contracts was the cut 
which would in truth ultimately prove a miserable In »umerous papers byJohn A. Roebling, he takes through Bergen Hill, begun four years ago, and 
failure. | occasion to urge the great importance of stays, and | which is not yet finished. He ballasted the Penn- 
If such was the intention of the petitioners, they | in a paper by him now before us, he bears witness .vivania Railroad from New York to Pittsburgh, 
have proved a little too much. If Mr. Jervis in | to their prime importance in the Cincinnati bridge |Penna. A great part of the street and sewer sys- 
earlier times built adam on the Croton, which a | of 1,000 ft. central span. ‘* The larger and heavier | tems of Newark was constructed by Mr. Shanley, 
fluod swept away, he would be the last man, with | the span, the greater will be its comparative | who also laid both of the large water mains. for 
his additional forty years of experience, to risk his | stability at the center. Vertical stability to the} the Aqueduct Board of that city. Last January 
world-wide reputation by favoring the construc- | center is also insured in large spans by the weight | jo gave up business to his two ‘sons, and retired 
tion of a second daw liable under any contingency | of the structures. But not so between the center) with a fortune of about a quarter of a million of 
that the mind of man could foresee to the same | and the towers. In consequence of the equilibrat- | qojjars. The funeral services will take place on 
catastrophe. If there be a man in the wide world | ing tendency of the two opposite halves, vertical | Wednesday, at 9.30 a. m., in St. Patrick's Cathe- 
who ae a respectful opinion of the Croton in an ee — anes = the great — = | dral, Newark. ° 
an ow, that man is John B. Jervis, and it | suspenders, acting like pendulums, promote lateral | e . : j 
ones be as becoming, as sate, for any member of | displacements. These tendencies have to be met | HENRI Girranp.—A dispatch from Paris an 
2 7 > t S : : el nounces the death of Henn Giffard, a French en- 
the Union League Club of New York to accept his | and are thoroughly overcome in the Ohio tridge | iene. Sie eraabien te 100k end ok seen ot ie 
views on the question of what constituted a proper | by an effective system of stays. Their arrange-,® : a B 
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dam on the Croton River, even if they were un-| ment in this bridge not only insures their freedom 


able to understand them. 
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SUSPENSION BRIDGES. 








The last three numbers of the journal of the 
Franklin Institute contain a paper by Prof. Du 
Bois, of the Sheffield Scientific School of Yale Col- 
lege, entitled ‘“‘A New Theory of the Suspension 
Sytems with Stiffening Truss.” The investigation 
is conducted with the usual ability of Prof. Du 
Bois when dealing with problems of this kind; out 
the question at once arises in our mind, of what 
value is the highest scientific attainment, by which 
we mean in this case the ability to represent in a 
purely mathematical form, the relations existing 
between stresses and strains upon certain assump- 
tions, where these assumptions themselves admit 
possibly of question as to their truth or practical 
value. We are reminded of the worthy analyst, 
who, — stating the re-ults of some of bis theor- 
etical deductions, was told by the practical man 
familiar with the facts in the case, that these 
theoretical deductions were at variance with the 
facts. ‘‘ Then,” said the theorist, ‘‘ so much the 
worse for the facts.” The existing theory is stated 
as follows: [The italics are not ours. ] ‘‘In a system 
of cables, truss and stays, the cable is suppose to 
carry the entire dead and live load. The stays are 
inserted for additional stiffness at the flanks, while 
the truss is constructed to merely rest upon the 
abutments, and it is assumed that it so distributes 
any partial loading that the curve of the cable re- 
mains practically unchanged. That is, the curve 
of the cable is assumed to be parabolic, as it is 
assumed that the truss distributesany partial load 
so as to make it take effect upon the cable as a uni- 
form load, thus preserving the parbolic shaye.” 

Imopposition to this generally received theory 


as stated by Du Bois, he maintains ** that the curve whence the scheme took its bill and name. The op- 


position to the bill has sensibly decreased since this 


of the cable does not remain parabolic, but takes 
the curve of equilibrium due to the loading.” He 
also discards stays entirely, ‘‘upon the ground 
that they are unnecessary;” ‘ the strains rendered 
thereby impossible of accurate adjustment; their 
introduction a confession of imperfect design; and 
if the material in them were put into the truss 


observe the constant recurrence of the word rigid- 
ity, previously and in the quotation which fol- 
lows: ‘As to the truss, while it has been recog- 
nized that it is the main element of rigidity,owing 
to false ideas of economy and a superstitious dread 
of ‘temperature strains,’ the very rigidity which 
is sought to be secured by its use is often sacrificed 
ue the introduction of hinges, or, at most, being 

lowed to rest upon the masonry. There seems 
no defense for such practice. As stiffness is what 
we wish let us take the best means to secure it. 
The girder fastened down horizontally at both 
ends is the stiffest construction we can employ. 
As to temperature strains in general they can 


the 


assured that from the statements of Mr. Verplanck 





from oscillation, but renders them og! effective 
| by the uninterrupted preservation of their lines. 
| The stays render another and very important ser- 
| vice by effectually insuring an equilibrium be- 
tween the main half spans. Without stays the 
| balance between adjoining spans would at times 
be disturbed by unequal loading,” and he subse- 
quently theets the objection that the stays will not 
act in unison with the cables by a satisfactory ex- 
planation. If the successful construction of long 
suspension bridges entitles an engineer to an 
opinion upon the merits of different systems 
offered for his choice, then we say that, to this 
day, no engineer has approached Mr. Roebling in 
his knowledge of the action of this form of bridge, 
and so far from aiming at rigidity in his structures, 
he especially deprecates the attempt at rigidity, 
and claims for the suspension bridges of his de- 
sign, a flexibility which he considers an element of 
safety, and that this flexibility may be under con- 
trol in its amplitude, he considered the stays as a 
most important element in long suspension bridges 
in connection with trusses; and he says, ‘‘ that to 
attempt a degree of rigidity equal to a tube would 
bea step in the wrong direction of positive injury.” 
If the theory of suspension bridges as adopted 
by Mr. Roebling is faulty, as the mathematics 
which have been pressed into the service is sup- 
posed to indicate, we have some marvelous struc- 
tures in our midst, which bid fair to live down all 
caviling as to the practical merits of their design. 
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LAKE GEORGE WATER SUPPLY. 





The distinctive feature of this enterprise has been 
lost in the Committee of the Lezislature to which 
bill was referred, by striking out the Lake 
teorge reservoir, which was the original idea from 


| change in the programme was effected, and we are 


Colvin, who for many years past has had charge of 
the State surveys in the Adirondack region, and fa- 


| miliar with its resources, that Lake Schroon and 
there would be a positive gain of rigidity.” Please _— 


_. bodies of water offer great facilities 
for the construction of dams, and equal storage 
sapacity with Lake George, and at a greatly re- 
duced cost for riparian rights, so that no difficulty 
will be experienced in securing a body of water 
sufficient to maintain the normal flow of the Hud- 
son River at the low stage above Troy, and at the 
same time furnish all that was contemplated in 
the original bill for the supply of the cities in the 
valley of the Hudson, including New York City 
and Brooklyn. 





PERSONAL. 


JOHN SCHUYLER has been chosen chief engineer 





| entered the drughtsman’s room of one of the Par- 
| isian railway offices. Two years later he became 
| enthusiastic on the subject of aerial navigation, 
, and, in 1852, made an ascent in a balloon in which 
a steam engine had been placed. The attempt at- 
tracted much attention at the time, and Giffard 
published in La Presse an interesting account of 
his voyage. During the Universal Exposition at 
Paris, in 1867, he arranged a number of ascensions 
| in a captive baloon from the Champ de Mars, and 
| during the Exposition in 1878, he managed similar 
| ascensions in a monster balloon frem the gardens 
| of the Tuileries. In both instances the balloons 
possessed original features of construction, and 
the ascensions formed the subject of much public 
interest. The monster balloon was eventually sold 
| to the Godard brothers, and was cuhanenesthd de- 
| stroyed in a tempest in 1879. M. Giffard invented 
| several very useful improvements in the machinery 
| of railway engines, which are to-day in general 
use. His prominence as an inventor obtained for 
him in 1863 the decoration of the Legion of Honor. 
| ae ee ee 
OBITUARY. 
CHAS, ROBERT DARWIN, 
| 








The announcement that Charles Robert Darwin 
| died on Wednesday at his residence, Down House, 
| near Orpington, will be read by very few indi- 
viduals who have not some degree of acquaintance 
with the physical theories formulated and taught 
| by this distinguished naturalist, however scanty 
|; may be their actual knowledge of his work. 
| Darwin has been read much, but talked about 
more. Since the publication of his work ** On the 
| Origin of Species” in 1859, and particularly within 
| the 11 years which have elapsed since his ‘“* De- 


| scent of Man” was given to the world, he has 


| Doctrines such as he set forth could not long re- 
| main the exclusive property of phi osophers nor 
| of educated people. They made their way at once 
| into the reading and thought of the masses, until 
| the slightest allusion to Darwinism was sure of 
| instant recognition from even the most illiterate 
|mdividual or audience. It is not to be sup- 
|posed that every country cle n, with 
ja library not extending far beyond Richard 

Baxter, Jortin, Bishop Barkeley, and a 
| commentary or two, became guofoundl versed in 

the doctrines of evolution, or that httle laughing 

school-girls joking each other about a monkey 

ancestry had followed Mr. Darwin very far in his 
| Speculations on differentiation of species, but the 
| ministers somehow all knew that evolution was 
jan abominable he to be by precept and 
| example thrust out of men’s minds, and the 
| school children intuitively understood that if man 
| is descended from the ape he cannot be descended 
j}from Adam. All that part of the world which 
| had never thought of such things before was 


easily calculated and found not to be excessive, | of the Central Underground Railroad of New aroused by the shock of a new idea. Previous 


and it is far better to allow for them by proper | 


cross-sections than to sacrifice rigidity in order to 
avoid them and then to insert all the material ap- 
parently saved in the shape of stays.” 

_ The object of all theoretical investigation, with 
its attendant mathematical exhibition, is not an 
end in itself, further than it is susceptible of trans- 
lation into rules for practical application. On 


ve our author comes out, after a most be-| 
wildering display (to any but a professed mathe- | 


matician) of differentiation and integration, with 
two equations and three unknown quantities, 
and then wT 

equation, Thi 


‘It is necessary to find a third | gineer of the Fort Madison & : 
we can easily do by assuming in’ road in plave of Charles A. Gilchrist, resigned. 


York. 

EpWIN TURNER, of Zanesville, O., bas been ap- 
pointed Chief ee of the Bellaire, Zanesville 
& Cincinnati Railroad. 

JAMES L. RANDOLPH, of Baltimore, has been ap- 
pointed chief engineer of the Baltimore & Ohio 


' and Chicago Railroad. 


Marvin PorTER has been appointed Chief Engi- 
neer of the Fayetteville & Winston Railroad. 
Headquarters at High Point, N. C. 

CHARLES HaRLEy has been appointed chief en- 
orthwestern Rail- 


| speculations upon the origin of man had, it is safe 
/to say, been the diversion of the learned; the 
people at large had no part inthem. But here 
| was a scientist, not a speculative philosopher, who 
| dealt with facts and logical inferences in a new 
| way, and he speedily had the whole world for an 
jaudience, Everybody saw that the history of 
living forms as his books taught it was widely at 
variance with the Mosaic account of the creation, 
} and from the moment when the Darwinian theory 
of evolution was publicly stated the modern 
st le between science and theological dogma 
took its rise. There had been skeptics and atheists 
and deists and what not before, but what grave 
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essayists call scientific unbelief sprang primarily Haeckel school will say that it isa description of north of Washin 
from works of Charles Darwin, and is fed chiefly | the mechanical process by which the cosmic sys-| and 


from the writings of other scientists who are at 
work extending and completing the frame-work 
he erected. Mr. Darwin, therefore, may be called 
an ‘epoch-making man. 

The qualities and natural bent of his clear mind | 
were inherited. His father and grandfather were 
naturalis.s, though the latter, Dr. Erasmus Dar- 
win, wasa much more famous and productive | 
man than his son, Dr. R. W. Darwin. Erasmus | 
Darwin. a botanist of renown, is best known as 
the author of a remarkable poem called the) 
‘Botanic Garden,” which, though destitute of the 

vetic feeling, shows its author to have been deep- | 
y versed in the Linngean system of botany. Of 
Dr. R. W. Darwin little is known save that he was | 
a member of the Royal Society. Charles Robert 
Darwin was born at Shrewsbury, England, Feb. 
12, 1809. His early education was received in the | 
Shrewsbury Grammar School, under the tuition 
of Dr. Butler. In 1825, when he was 16 years old, 
he entered Edinburgh University, and remained | 
there two years, going then to Christ’s College, 
Cambridge, where he received the degree of | 
Bachelor of Arts in 1831. In December of the 
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tem was produced out of ee matter acted 
upon by its own laws. Neither definition is cor- 
rect, for Mr. Darwin made an extremely modest 
use of his great attainments. He did not con- 
struct a theory of the cosmos, and he did not deal 
with the entire theory of evolution. He was con- 
tent to leave others to poke about in the original 
rotoplasmic mire, and to extend the evolutionary 
aw to social and political phenomena. For him- 
self, he tried to show how higher organic forms 
were evolved out of lower. He starts with life 
already existing, and traces it through iis succes- 
sives forms up to the highest—man. The central 
srinciple—bis opponents call it a dogma—of Mr. 
rwin’s system is *‘ natural selection,” called b 
Herbert Spencer ‘survival of the fittest,” a 
choice which results inevitably from ‘“‘the struggle 


for existence.” It is a law and fact in nature that | 
'there shell be the weak and the strong. The 


strong shall triumph and the weak shall go to the 
wall. The law, though involving destruction, is 
really preservative. 


APRIL 22, 1882. 


gton, near Sixth street extended 
/and of the land n for a reservoir of a ca: 
pacity not less than 300,000,000 gallons, and a like 
survey and map of the land necessary for a dam 
across the river ac Great Falls, and ne for 

_ the extension of said dam. And when these sur. 
veys and maps shall have been eee the See. 

| retary of War and Attorney General shall proceed 
' to acquire titlesto the land necessary, either by 
rivate contract or by condemnation; and if the 

d for the extension of the dam shail be acquired 

by private contract the Secretary of War and the 

| Attorney General are adbetend and may, in their 
discretion, compromise, settle and adjust with 
the owner or owners of said lands and water 
‘rights all questions of damages claimed by said 


y | parties by reason of the erection of the present 


_dam and the diversion of water from the channel 
| at that point. 

Section 2 authorizes and directs the Secretary 
of War to extend the Washington aqueduct from 
|its present terminus to the high grounds near 
Sixth street extended, and to construct at that 


If all plants and animals; point a reservoir of not less than 300,000,000 


were free to reproduce their kind under like and! gallons capacity; also to construct the necessary 


| equally favorable conditions, if all. were equally | gate-house, and lay such main connections as may 


and hints out of 


same year he was selected as a naturalist to make | strong and well equipped for obtaining susten- | be necessary to furnish Washington and George- 
a voyage of scientific exploration around the | ance and making their way in the world, | town an adequate supply of water. And so soon 
world on board the ship Beagle. Five years were | there would soon be no room on the earth for even | as the titles are acquired he shall complete the 
spent in this way, We may fairly suppose that Mr. | a single species. Thirty millions of men in less| dam at Great Falls to the level of 148 ft. above 
arwin was a naturalist of seme competence and | than 700 years of unchecked reproduction, under | tide, and extend it across Conn’s Island to the Vir- 
training when he set out on this voyage. The the conditions we have mentioned, would have ginia shore; and to raise the embankment between 
opportunities for research, experiment and study | living offspring enough to cover the whole earth at! the Potomac River and canal above the dam, so 
which it gave him, particularly during his stay in | the rate of one for each square foot of its surface. , as to protect the canal from flooding, or pay to the 
South America, were fruitful in the material | The limit of subsistence and the power of repro-| canal company in full satisfaction of such flooding 
which his later theo-| duction are the bounds between which the con-| the amount “hereinafter appropriated” (in the bill) 

ries were evolved. Indeed, in geographical and flict rages. In this struggle the multitudes are for that purpose. 
geological distribution Mr. Darwin found the! slain and the few survive. But the survivors do! Section 3 appropriates for the work the follow- 
weightiest proofs of the truth of his system. Re-| not owe their good luck to.chance. Their adapta-|ing sums, or so much thereof as may be neces- 
turning from this voyage in 1836, he began the tion to their surroundings is the secrgt of their! sary: To pay for land to extend aqueduct, $51,370; 
preparation of a ‘‘ Journal of Researches” into the | exemption from the fate which overtakes those less | for extension of aqueduct to Sixth street extended, 
geology and natural history of the countries! happily circumstanced. A variety of squirrels, | $599,534.55; for necessary main connections, 
visited by the expedition. This was published as|for instance, which is capable of wandering far | $165,400; to pay for land for reservoir, $35,250; for 
a part of Capt. Fitzray’s ‘Narrative of the Sur- | afield in pursuit of its food, which is cunning and | work and material in constructing reservoir and 
veying Voyages of H. M.S. Beagle and Adven-| swift enough to evade its enemies, and hasa habit! gate-house, $481,273.75; to pay for water rights 
turer.” In succeeding years he edited, in five | of providing a store of nuts for winter use, will) and lands necessary to extend dam at Great Falls, 
parts, the ‘* Zoology of the Voyage of the Beagle,” | naturally have a better chance of survival than a | $35,000; to protect the Chesapeake and Ohio Canal 
the notes of the habits and range of mammalia | variety deficient in these qualities. But Mr. Darwin from increased flooding by reason of completing 
being by his hand. Out of the material obtained | also discovered that natural selection created | the dam, $12,300. 


on this cruise he prepared for publication, in 1842, | special fitness for given circumstances and sur- Bel as ae ama ie oll 


‘‘ The Structure and Distribution of Coral Reefs ;’ | roundings. Climate, soil, food supply, and other 


in 1874, ‘Geological Observations on Volcanic | 
Islands,” and in 1846, ‘‘Geological Observations | 
on South America.” Between i844 and 1859 his | 
publications were mostly brief monographs con-| 
tributed to scientific publications or read before | 
learned societies. But during this long period of 
slight literary productivity Te occupied himself 
with untiring zeal and systematic regularity in 
the study of nature, making a series of observa- 
tions upon the forms and habits of animals, plants 
and minerals—for it is hard to say whether he 
was most eminent in zoology, botany or geology— 
and slowly accumulating that vast mass of facts 
and registered phenomena to which he was later on 
to apply his theory of evolution. 

The publication in 1859 of his work ‘On the 
Origin of Species by Means of Natural Selection; 
or, the Preservation of Favored Races in the 


conditions act in this way, and the result is the 
differentiation of species. A certain thistle grows 
ina kind of soil which is rich in the elements 
which go to aot the tiny hairs upon the sur- 
face of the plant. The seeds are thus furnished 
with downy wings Jonger than usual, and are 
wafted further off where they have plenty of space 
to grow, and they, in turn, reproduce and empha- 
size the changes to which they owe their exist- 
ence. Seeds or nuts developing a thick coverin 

for the kernel are thus protected from birds an 

animals, and live to oe producing also 
hard-shelled seeds, and thus the process goes on. 
Varieties which do not develop a high degree of 
special adaptation to their surroundings fall out of 
the race, unable to defend themselves against their 
innumerable aggressors. An intinitesimally minute 
variation of function or structure repeated and be- 


Struggle for Life,” was the announcement to his|coming more marked through many successive 
friends that he had at length passed over the sea/| generations, results ultimately in the production 
of hypothesis to the firm ground of scientific as-| of a variety, or even of a species, quite unlike the 
sertion, and to the world that it must revise or | parent individual. 
fortify its opinions on biological subjects. After! Mr. Darwin was by no means the discoverer of 
making in 1862 one of those excursions into the | the theory of evolution. That is at least as old as 
by-ways of scientific inquiry of which he was so | Aristotle, who supposed individuals to be produced, 
fond, of which the outcome was his work on *‘ The | not by a simultaneous creation of a minute copy 
Various Contrivances by which Orchids are Ver-! of the adult, with all the different organs, but by 
tilized by Insects.” and still another in 1865 to | epigenisis—that is, by successive acts of genera- 
publish the well-known book on ‘‘ The Movements | tion or growth, in which the rudiment or cell re- 
and Habits of Climbing Plants,” he put forth in | ceived additions. Other ancient philosophers, and 
1868 another important work on ‘‘ The Variation in more modern times Descartes, Spinoza, Leib- 
of Animals and Plants under Domestication,” in | nitz, Bonnet, Lamarck and Cuvier, 
two volumes, In 1871 appeared the best known of | and used this theory to a greater or less extent. 
all his books, “* The Descent of Man and Selection | But it never had a substantial basis of fact or a 
in Relation to Sex,” in two volumes. The follow- | thoroughly scientific application until Mr. Darwin 
ing year saw the publication of ‘‘ The Expression | worked it out. Others, as we have said, and nota- 
of the Emotions in Man and Animals;” in 1875 ap- | bly Mr. Spencer, have given it a more comprehen- 
ared ‘“‘Insectiverous Plants;’ in 1876 ‘‘The | sive scope, but within the limits he set for him- 
Sffects of Cross and Self-fertilization in the Vege-| self Mr. Dar 
table Kingdom;” in 1877, ** The Different Forms of | honors the scientific and thinking world have ac- 
Flowers and Plants of the Same Species,” and in| corded him. The dispatch announcing his death 
1881 ‘‘ The Power of Movement in Plants.” Each | says that he had been suffering for some time 
of these books has its place in the development of | from weakness of the heart, but continued to 
the theory which bears their author's name.+ All| work to the last. He was taken ill on Tuesday 
of them, even those which concern only a single night with pains in the chest, faintness and 
order of the phenomena, abound in illustrations | nausea. The nausea lasted more or less during 
pertinent to his great theme, and supply those | Wednesday, and culminated in death in the after- 
who wish to use or investigate his theories with noon. Mr. Darwin remained oy conscious until 
the classified results of his accurate observations. | within a quarter of an hour of his death.—New 
But it is upon the “Origin of Species” and the York Times. 
** Descent of Man,” in which the theory of evolu- | 
tion is made to tell the history of life upon the | 
earth, as we now see it, that his fame chiefly 


rests. | The bill recently reported to the Senate, in re- 
If asked to define Darwinism, the orthodox an-| gard to extending the Potomac water-works 


tagonist of the scientific unbelief of the day will | directs the Secretary of War to make a survey and 
reply that it isan attempt to show how blind mat- | map of the Jand necessary to extend the aqueduct 
ter became the seeing eye; the biologist of the | from its present terminus to the high grounds 
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WATER SUPPLY OF WASHINGTON. 


ve adopted | 


win meets no rival claimant for the | 


THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS. 


BY J. JAMES R. CROES, M. AM. SOC. C. E. 


Continued from page 114. 


CCLXXIV.— PETERSBURG, 

Petersburg, Virginia, in lat. 37° 13’ N., long. 77° 
18’ W., on the Appomattox River, is on three pla- 
teaus rising gradually from the river. 

Settled in 1686, it was incorporated as a city in 
1850. Water-works were built by the city in 1857, 
after the plans of Henry D. Bird. The supply is 
taken from asmall brook, which is impounded 
by a stone dam 40 ft. high, 5 ft. wide on top and 
40 ft. at bottom. _ From this storage reservoir the 
water is pumped by steam-power 100 ft. into a dis- 
tributing reservoir, in excavation and embank- 
ment, lined with brick and containing 300,000 

llons, at 70 ft. above the ea part of the city. 

e pump, built by Uriah Wells, of Petersburg, is 
of 13-in. diameter and 60-in. stroke. There is also 
a Guild & Garrison pump which is not used. Dis- 
tribution is by 12 miles of cast-iron pipe of from 
12 to 4-in, diameter, with 60 fire hydrants. The 
number of taps is not given. Wrought-iron ser- 
vice pipes are used. The population in 1880 was 
31,656 and the daily consumption 60,000 gallons. 

The works have cost $150,000. There is a bond- 
ed debt of $125,000 at 8 per cent. interest. 

The expenses of maintenance in 1881 were $4,- 
800 and the receipts $8,300. The works are man- 
aged by officers appointed by the Common Coun- 


cil. 
William Kirkham has been the Superintendent 
since 1876. 


| CCLXXV.—SOUTH BETHLEHEM. 


South Bethlehem, Pennsylvania, in lat. 40° 36 
24” N., long. 76° 56’ 8” W., is on the Lehigh River, 
on ground sloping gently back from the river to 
hills on the south and west. 

Settled in 1742, it was incorporated in 1866. 
| Water-works were built by a private compan 

in 1875, after the plans and under the superintena- 
ence of B. E. Lehmann, taking the supply from 
| the Lehigh River and pumping by steam-power 
|into the mains. An accumulator is , the 
| plunger of which is weighted to any desired — 
sure. The ordinary pressure is from 70 to 95 lbs., 
and the fire pressure from 90 to 120 lbs. : 
A Cameron pump, with water-cylinder of 12-in. 
drain and 86-in, stroke was erected in 1875, and 
another pump added in 1878, built by tne Betble- 
hem Iron Co. vile: tie 
Distribution is by cast-iron'pipe of from 8 to 3- 
in. diameter; 5 miles are in use, with 36 fire hy- 
drants, 36 gates and 200 taps. Two railroad tanks 
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supplied. The city pays $15 per year for 
ane hydrant. Service pipes are of lead. 
The 


| 8,000,000 gallons, and 810 ft. above the city, giv-| 


ing 120 lbs. pressure in the mains. Distribution 








Pa. C. E. Judson, C. E., corrects the report to 
read as follows: Third paragraph, * Roaring 


tion, 1880, was 5,500. The daily con- is by 12 miles of cast iron pipe of from 12 to 4-in. Brook Reservoir was 11g miles from the city, 250 


sumption is not given. : 

The stock of the company is $10,000, and the 
ponded debt is $13,000, at 7 per cent. interest. 

The total cost of the works has been $32,378.45 
and the receipts $19,750.61. The expenses in 1880 
were $760.30, and the receipts $3,633.76. 

H. Stanley Goodwin is Secretary and Treasurer 
of the company, and B, E. Lahmann the Superin- 
tendent. 

CCLXXVI.—MARENGO. 


Marengo, Iowa, in lat 41° 48’ N., long. 92° 5’ W., 
is on the Iowa River. 

Water-works, for fire protection only, were built 
in 1874. A Worthington pump in a mill, 14 mile 
from the town, is arranged to be thrown into gear 
with the water-wheel of the mill and pump water 
from the race through a mile of 6-in. and 4-in. 
pipe, on which are placed 8 fire hydrants. 

The population in 1880 was 2,583. 

The works are owned by the city. <A. J. Mor- 
rison is the Mayor and controls the works. 


CCLXXVII.—LITCHFIELD. 


Litchfield, [llinois, in lat. 39° 32’ N., long. 89° 43 
W.. ison level ground. Settled in 1854, it was 
incorporated as a city in 1859. Water-works were 
built by the city in 1873, taking the supply from a 

nd formed by an earth-dam across Shoal Creek, 
which drains about 20 square miles. A Holly 
pump was first used. A Worthington pump of 
240,000 gallons capacity was afterwards put in. 
The water is pumped directly into the mains 
with an ordinary pressure of 40 Ibs. per square 
inch. About 5 miles of cast-iron distribution pipe, 
with 35 hydrants and 300 taps. 

The population in 1880 was 4,500. The con- 
sumption is not given. The works have cost 
$96,000, and the receipts have been $10,000. There 


is a bonded debt of $50,000 at 8 per cent. interest, | 


which is not paid, however, owing to litigation. 
The expenses in 1880 were about $3,500, and the 
receipts $1,400. The works are managed by the 
City Council and G. W. Jones, the City Clerk. 


CCLXXVIII.—BORDENTOWN. 


Bordentown, New Jersey, in lat. 40° 9 N., long. 
74° 38 W., ison the Delaware River. The town 
is on ground elevated about 60 ft. above the river, 
and was settled early in the last century. 

Water-works were built by a = company 
in 1856, after the plans of James W. Allen, taking 
the supply from the Delaware River and pumping 
it- by a 
pump, with steam cylinders of 20 and 14-in. diam- 
eter, and water cylinder of 10-in. diameter, all of 
9-in. stroke, through 5,400 ft. of 6-in. pipetoa 
reservoir 100 ft. above the river, built in excava- 
tion and embankment, and holding 684,466 gal- 
lons. 

Distribution is by 5 milesof cast-iron pipe of 6-in. 
and 8-in. diameter, with 39 fire hydrants. The 
number of taps is not given ; 9 meters are in use. 
The city pays $600 per year for the use of 
hydrants. s 

The population in 1880 was 6,008, and the daily 
conpuunanets 150,000 gallons. 

The.stock of the company is $30,000. The works 
cost originally $40,000. No further financial siate- 
ments are given. 

John M. Steele is the Superintendent. 


CCLXXIX.—MILFORD, MASS. 


Milford, Massachusetts, in lat. 42° 8 N., long. 
71° 32’ W., is on'the Charles River. It isan old town. 
Water-works were built in 1881 by a private com- 

y, taking the supply from the river and pump- 
ing directly into the mains by a Holly steam 


— The ordinary pressure is 70 Ibs., and the’ 


re pressure 150 Ibs. 0 
Distribution is by 10 miles of cast-iron pipe, the 
sizes of which are not given. 


year. The number of taps is not given. 
service pipes are used. 

The population in 1880 was 9,310. 

The stock of the company is $100,000, and the 
bonded debt $60,000, at 5 per cent. interest. 

The works went SS April 4, 1881. 

Moses Joy, Jr., is President, and C. W. Shippee, 
Secretary. 


CCLXXX.—OIL CITY. 


Oil City, Pennsylvania, in lat. 41° 25 N., long. 
79° 47’ Ww. ion th Allegheny River, in the centre 


of the oil district. Settled in 1860, it was incor- 
porated as a city in 1871. 


Water-works were built by the city in 1872, after 
plans of H. P. M. Birkenbine, C. E., and under the 
superintendence of John Birkenbine, C. E. The 

ly is taken from the Allegheny River through 
a 16-in. pipe laid out into the channel, and which 
conveys the water to the pump well, where it is 
lifted 820 ft. by an Eclipse steam pump with 
steam cylinder of 24-in. and water cylinder of 12- 
in. diameter and 30-in. stroke, into a reservoir 
built in excavation and embankment, containing 


orthington compound duplex steam | 


There are 61 fire. 
hydrants, for which the tuwn pays $2,800 per | 


diameter, with 90 fire hydrants and 66 gates. 
The oumber of taps is not given. Three meters 
are in use. For service pipes lead is used to the 
curb line and then galvanized iron. 

The population in 1880 was 9,644. The consump- 
tion is not known. 

The works cost $160,000, There is a bonded debt 
of $93,000, at 8 per cent interest, and falling due in 
1852. 

No further financial statistics are given. 

The works are managed by four Water Com- 
missioners appointed by the City Council. 

S. D. Miller is the Superintendent. 


CCLXXXI.—RICHFIELD SPRINGS. 

Richfield Springs, New York, in lat. 42° 50’ N., 
long. 74° 58 W., is in a hilly country and near the 
head of Schuyler Lake. Sulphur medicinal 
spriugs make it a place of summer resort. Water- 
works were built by the village in 1879, after the 
plans of P. H. Baermann,C. E. The supply is 
taken from a stream among the hills, which is 
impounded by an earthen dam with puddled 
heart. <A 10-in. earthenware pipe conveys the 
water half a mile to another reservoir, formed by 
a concrete dam across a ravine. The storage 
capacity of the two is 7,000,000 gallons, at 200 ft. 
above the village. Distribution is by 4 miles of 
cast-iron pipe, of from 10 to 4-in. diameter, with 
18 fire hydrants. 

The number of taps is not given. 

The population in 1880 was 1,350. 
sumption is not stated. 

The works cost $24,000. The receipts to 1882 
were $2,500. The bonded debt is $23,000, at 6 
per cent. interest. 
| The works are managed by the trustees of the 
village, of which Guy Kine is President. 


The con- 


CCLXXXII,—WATERTOWN, N. Y. 
Watertown, New York, in lat. 43° 57 N., long. 
75° 55’ W., is on the Black River, which at this point 
falls 24 ft. with a succession of rapids below, af- 
fording a tine water-power. Settled about 1800, 
it was incorporated as a city in 1869. Water-works 
were built in 1853 by the town, taking the supply 
from the river and pumping it by water-power 150 
| ft. into a reservoir, by two two-cylinder double- 
acting horizontal pumps, one of 12-in. bore and 
| 36-in. stroke, the other of 12-in. bore and 42-in 
stroke. New Worthington pumps, with four 
| cylinders of 18-in. bore and 36-in stroke, have just 
n erected. 
Distribution was at first by wrought-iron *and 
|cement pipe. Some of this has stood well and is 
| still in use. Most of it has been replaced by cast- 
| iron pipe, which is now exclusively used. About 
| 16 miles are in use, with 110 fire hydrants. The 
number of taps is not given. 

The city pays $2,500 per year out of taxation for 
| fire protection. Both lead and wrought iron are 
| used for service pipes. 
| The population in 1890 was 10,697. 
| sumption is not stated. 
| The works have cost $200,000. The bonded 
debt is $700,000, bearing interest at from 4 to 7 per 
cent. Further financial statements are not given. 


The con- 


The works are managed by five Commissioners, P 


one of whomis elected each year by popular vote. 
R. Van Namee isthe President and A. Salisbury 
the Superintendent. 


CCLXXXI11,—BLAIRSVILLE. 

Blairsville, Pennsylvania, in lat. 40° 27 N., long. 
79° 18’ W., is on the Conemaugh River, at the base 
of the first bench of the All Soa Mountains on 

| the west, 
and incorporated as a borough in 1825. 

Water-works were built in 1872 7 the borough, 

| after plans of Robert Neilson, C. E., 

| supply from the Conemaugh River and lifting it 

| 190 ft. by a pump into a circular reservoir 60 ft. 

in diameter, and holding 200,000 gallons, built of 
| stone masonry, and situated about 112 ft. above 
the highest part of the town. 

__ Distribution was at first by wooden pipes, which 
failed, and have been replaced by cast lron-pipes, 
of which 3 miles are laid, of from 8 to 8-in. diame- 
ter, with 23 fire hydrants and 18 gates. ‘he num- 

| ber of taps is not given. Service pipes are of lead 
and galvanized iron. The population in 1880 was 

| 1,192. The consumption is not given. 

The works have cost $25,000. The bonded debt 

| is $19,350, bearing 6 per cent. interest. 


The expenses of maintenance in 1880 were $800, | 


‘and the receipts $2,800. 

| The works are managed by the Water Committee 
|of the Common Council and a commissioner ap- 
| pointed by the Council, who is the superintendent 
| and collector. 

| J. W. Hughes has been chairman of the Water 
| Committee from the first. John P. Ford was com- 
| missioner for several years. The present commis- 
' sioner is John Bruce. 


(TO BE CONTINUED.) 
| CorREcTION.—April 1, 1882, p. 106, Seranton} 


It was settled early in the last century, | 


taking the} 


ft. above the Lackawanna River, or 150 ft. above 
general level of the city.” After fourth paragraph 
add ** the Roaring Brook Reservoir, 114 miles from 
the city, was abandoned and a new one built, 415 
miles from the city, 400 ft. above the river, or 300 
ft. above the city, as described further on.” To 
the financial statement adds: *‘ There is no bonded 
debt, and the company pays regular quarterly 
dividends of 243 per cent.’ 
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THE IRON AND STEEL TRADE. 


The uncertainty as to the volume of railroad 
building and general construction into which iron 
and steel enters largely has produced two effects, 
which have both their advantages and disadvan- 
tages—first, less demand; second, less price. 
Enterprise was beginning to suffer from the 
advancing tendency on cost of iron, steel, and 
other material. Contracts were not entered into ; 
projected undertakings were delayed. The declin- 
ing tendency in prices, instead of drawing out this 
demand and starting this business, still keeps it out 
of sight, for the reason that buyers and investors 
and projectors desire not so much cheapness, but 
security, assurance, confidence that the bottom is 
not leaking, that there is a fair guarantee that a 
dollar spent will return at the end of a year with a 
dime. This is the present feeling in mercantile 
and manufacturing circles. There is a readiness 
to push out again in all manner of commendable 
enterprises, and it is hazarding no prediction to say 
that the first solid evidence of an abundant crop 
and a possible satisfactory expert trade will result 
in an improvement in industrial enterprises. In 
fact, the actual requirements of trade are employ- 
ing the entire available iron and steel making 
capacity. Furnaces are sold ahead, the most of 
the iron mills have a fair supply of orders, the steel 
mills are full of work at high prices, tke steel raii 

| mills will feel no effects of the lull for months to 

|come. Machinery, tools, engines, boilers, furnish- 

| ing material for textile mills, foundries and all 
kinds of manufacturing establishments are being 
ordered freely. Extensions and improvements in 

| shops outside and inside are being pushed if any- 

|thing more rapidly than ever before. So far as 
present surface appearances go, there is no occasion 
forcomplaint. The apprehensions entertained have 

' reference to the future. Stocks of all kinds of iron 
are very low. Foreign markets are active and 
prices are generally firm. Rather larger than 
usual imports ure arriving, because of this fact 
home and foreign prices have been about equalized 
in most articles. 

The trade is encouraged by the number of in- 
quiries for iron and steel in various shapes. Bridge 
building is especially active. The construction of 
railroads in the far West may be a sus- 

| pended, but the building of bridges and the replac- 
| Ing of old ones with new ones, east of the Missis- 
cippl. is going on, as all who keep familiar with the 
daily progress of building know. The market 
quotations show that demand and supply are 
retty evenly balanced. Buyers are buying for 
|immediate wants only. Stocks are not accumu- 
lating. About the same number of furnacesare in 
blast as a year ago, but the producing capacity is 
much greater and is equal to about five million 
tons per year, not taking account of accidents or 
stoppages. Competition at home and threatened 
| competition from abroad are an assured protection 
against high prices. 

Merchant bar has weakened within a few days 
to 2.6@2.7c. per pound. Structural iron is quoted 
at 3@4c., which is ebout inside figures; tank iron 
3c.; Tefined, 31g¢c. Capacity is quietly increasing, 
but the demand seems to keepeven pace. The ap- 

| proach of summer will probably bring additional 
| activity and a slight hardening in prices for small 
buyers. Steel rails have been sold recently at $53. 
| Iron are quoted at $46; Bessemer pig at $24@$25; 
forge, $22 at furnace. With all the forces at work to 
| stimulate production and encourage enterprise, it 
| is probable that prices will remain through out the 
summer nearly where they are to-day. 
a 


STANDARD TIME. 





To give our readers some indication of the direc- 
tion and means by which this is to be effected we 
give some extracts from an address by President 
F. A. P. Barnard, read before the Association for 
\the Reform and Codification of the Laws of 
| Nations, at Cologne, Prussia, August, 1881. 
| The question has been examined 

can Metrological Society, in New York; the Im- 
cademy of 


A y Science, St. Petersburg; the 
’ » England; the Canadian 

Institute, Toronto; by the American Associa 
for the Advancement of Science at Cincinnati; by 
m New York; 


the American. Society 
by the Association for Reform and 
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intenatol Geoprplcl eEgrea at Wea | 


Italy, and other 
Its im 
pressions of opinion have been 


means of overcoming the difficulties which ure ex- | 


rienced 


As the continent extends across 105 degrees of | 


longitude, an individual at the western limit finds | 
himself seven hours of reco time behind | 
another individual at the extreme eastern side at 

the same moment of absolute time. Much of the | 
intervening country is but thinly settled, but rail- | 
ways and telegraphs traverse from ocean to ocean, | 
ann we have every gradation of difference of time | 
between the extreme limit of seven hours, 

It is to be noticed, in the first place, that the | 
time kept by clecks and watches in our country is 
not, generally, the exact local time of the 
where the owners of such timepi 
every great line of railway it is indig , in 
order to secure safety a wy omg! in the move- 
ment of trains, that the time kept should be uni- 
form from end to end. And as some of these long 
lines extend over from five to ten degrees of lon- 
gitude, while the standard time kept by them is | 
usually that of one of their termini, it follows | 
that, at different points of the soad, the railway | 
time differs from the local time, ten, twenty, 
thirty or more minutes. Yet, such is the relative 
importance of the pass traffic, in comparison 
with that of interests purely local, that, in practice, 
the railway time supersedes the local time, aad 
all the affairs of life are regulated in accordance 
with it. In some large towns two kinds of time 
are kept; as, for instance, at Buffalo, N. Y., 
where, in the same houses, may be found two) 
clocks, one of them giving the time of tlie place, 
and the other that of New York City, which is the 
railway time, and is twenty minutes faster. 

It sometimes happens t towns not distant 
from each other are situated on different lines of 
railway keeping different times. In passing by 
ordinary vehicles, from one of these towns to an- 
other there is experienced the inconvenience of 
finding one’s watch entirely out of harmony with 
the time-keepers of the nen visited. Buta still 
greater inconvenience occurs in those towns which 
lie at the intersections of two or more important 
roads—and there are a good many such—for here 
it is necessary to keep account of as many systems 
of time as there are intersecting ways. From an 
investigation made by Professor cures Abbe, 
of the United States Weather Signal » at 
Washington, it appears that the railway times 
kept by different transportation companies in the 
United States correspond to no fewer than sev- 
enty meridians, and the total number of such va- 
rieties is probably not less than one hundred. Now, 
so far as the transaction of theordinary affairs of 
life in each particular locality is concerned, this 
extraordinary variety is of no consequence to the 
inhabitants. But in all matters which concern the 
mutual relations of the inhabitants of different 
places the case is otherwise. Without a knowledge 
of the times of both places it is quite pogsible that 
appointments in to affairs of important 
concern may be wholly disconcerted. And with- 
out a similar knowledge one may fail to meet a 
train on which he had counted,and may thus be 
subjected to unanticipated delay and other conse- 
quent disadvantages. It is, of course, hardly nec- 
essary to mention the degree te which tlie useful- 
ness of the time-tables issued by the various trans- 
portation companies is impaired, me i oe 
of tue traveler, when the time of all 
these companies are different. But the embarrass- 
ment to the tourist, however r greek, is of Jess im- 
portance than that which is suffered by the perma- 
nent resident. 

Now, considering the fact that for our own con- 
tinent of America the time actually kept at any | 
place is usually purely conventional, and is not 
the true local time of the place itself, considering | 
that this is also true in England, and is, » probably, 
to a great extent true of the continent Europe. 
and considering that identity of the conventional 
with the local time is unimportant when the 
standard of time actually used is understood, it 
has seemed to us that by the adoption of a system 
according to which all time-keepers throughout 
the world might be made to agree as to the minute 
and second, and to differ only, as longitudes differ, | 
in regard to the hour, all the confusion which ex- 
ists in consequence of the ——_ omer | of time- 
standards might be wholly elimi , to the 
— benefit of the people of all civilized lands. 

he adoption of this tem would involve the | 
recognition of twenty-four fixed meridians, dis-. 
tant from each other by a constant difference of | 
fifteen degrees of longitude, and determined in | 
position by some one of the number distinguished | 
as the prime or zero meridian. The moment of | 
the passage of the mean sun over each of these 


has been f: admi nate 
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minutes, and the hour will change at a line half- 
So between any two meridians. 
sytem there ddectiined: was q 
nally for the United States by 
bbe, of the United 
above), in a 


| 


of 
| ceive to be quite unnecessary. Let t 
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night in white 
those of 


with black a white ground; but the 

expedient is a confession of 
an evil which we may easily per- 
bours of 


report 
Met i and also (without concert | the day be continuously numbered 
rological Society (wi toma : — from 


with Professor Abbe) by Sandford Fleming, ~~ 
late Chief Engineer of the,Canadian Pacific - | 
way, and now titular Chancellor of Queen’s Uni- 
versity, at Kingston, Ont., in a paper read by him 
before the Canadian Institute, and since published. 
In these papers it was to adopt, for the 
merican continent, five meridians, of which the 
central one should be situated six hours west of 
Greenwich, and should pass almost centrally 
through the city of New Orleans. The time of this 
meridian, being that prevailing through the 
principal States of tlie ‘Mississippi Valley and 
British province of Manitoba, is distinguished 
as time. The five-hour meridian passes 
near New York, and guverns the States lying on 
the Atlantic, together with the two Conation, 
iving them what is hence called Atlantic time. 
e four-hour meridian Crosses the island of New- 
foundland, and gives what is called eastern time 
to that island, and to Nova Scotia, New Brunswick 
and .the remaining British possessions east of 
Canada. The seven-hour meridian passes oom 
the city of Denver, and almost exactly over 
United States Signal Stafion on the summit of 
Pike’s Peak, more than 14,000ft. high, in Colorado. 
It gives time to the States, Territories ane eee 
inces lying on and about the great central ridge of 
the continent, which is, hence called mountain 
time. The eight-hour meridian falls a little east of 
Francisco, and almost exactly on the small 
sea-coast town of Santa Barbara, in California. 
From this the States of the Union which lie on 
the Pacific, and the British provinces on the same 
ocean, derive their time, which it is proposed to 
distinguish as Pacific time. 

The bounding lines between the . successive 
meridians, at which the count of the hour shall 
change, it is not proposed to define with the same 
geometri precision which characterizes the 
meridians themselves. The idea is rather to fol- 
low any well-known natural or political divisions 
which fall eee midway between the 
meridians, which will serve as easily remem- 
bered reference boundaries. On the American 
continent such lines of demarcation are easily 
found. The States and provinces which touch the 
Mississippi River will use valley time; the Can- 
adas, and the States of the Union which lie east 
of the valley States, and most of which touch the 
Atlantic, will use Atlantic time ; the British pro- 
vinces farther eastward will use eastern time; the 
States and provinces which touch the Pacific will 
use Pacific time ; and all those which lie between 
the Pacific States and the valley States will use 
mountain time. 

The means by which we expect to establish this 
system on the American continent are partly the 
voluntary action of the transportation companies; 
partly the co-operation of municipal corporations 
and chambers of commeérce, and partly local legis- 


Some minor features of the scheme contained in 
the resolutions remain to be mentioned. 
The first of these is the tion to abolish the 
present division of the day into equal portions of 
twelve hours each, and to employ i a con- 
tinuous count running from one to twenty 
hours in each day. Gvigoe of present te. nap 
is not a natural one. It is fou » presumably, 
upon the custom of astronomers to begin the day 
at the meridian passage of the sun, or the habit of 
the people to fix the moment of apparent noon by 
observing the coincidence of the shadow of a ver- 
tical stile with a line drawn north and south. The 
natural division of the day is intoa light portion 
and a dark portion. These portions are always 
and everywhere nnegual, except for a single day 
in the year, or for a:single great circle of the 
earth—the equator. No exact system for the uni- 
ferm division of time can, therefore, be founded 
upon them. On the other hand, no disadvan 
can arise from regarding the day asa unit subdi- 
vided into twenty-four equal fractions, a mode of 
division once very general, at least in Italy, 
and hardly yet entirely abandoned; whi’ 
there are very appreciable disadvantages at- 
tending the present division into twelve-hour 
moieties. The first of these is the necessity of 
using always in h the word forenoon or 
noon, in order to identify the portion of the day to 
which any hour which to be mentioned 
is to be referred; or, in 
number of the hour the ex 
or P.M. Another, and even greater, is 
certainty in railway time-tables as to whether a 

cular hour is aa hout ef the i et Me 


in order to remove the embarrassment, have em- 
ployed the expedient of printing the hours of the 


beginn never be any un- 
certainty as to which part of the day is meant. 

It is proposed that the community unite in an 
effort to simplify the system now in use by reduc- 
ing the number of time standards to a minimum 
by substituting for an indefinite nnmber of irregu- 
larly and purely local standards a 
few main, or, as they may be termed, continental 
standards, each one having a fixed and well-known 
relation to all the others. It is proposed to have 
these standards egtablished and maintained by 
governmiental authority; to have them regulated 
with precision through a common central observa- 
tory, and through these standards it is proposed to 
keep every town, city, railway and steamboat 
clock throughout the land as nearly as practicable 
in perfect agreement. 

The plan of ments favored is to have the 
standards so established that they will be exactly 
one hour ; that is to say, while it would be 
nine o'clock at one standurd it would be eight 
o'clock at the next to the west, seven o’clock at 
the following, and so on, by steps of exactly one 
hour. There would be no difference in the min- 
utes and smaller divisions of time. If the time be 
ten minutes or thirty minutes past the hour at any 
one point, it would at the same instant, in abso- 
lute time, be ten minutes or thirty minutes past 
some hour at every point. The hours themselves 
only would differ, and they would differ only in 
designation according as the localities were east or 
west. At the same instant of absolute time every 
clock in the country would strike either one hour 
or another; the minute and second hands would 
always and everywhere be in perfect agreement. 

These views have met with the ready acquies- 
cence of all who have given them careful consid- 
eration, and the system recommended by the sev- 
eral scientific bodies for adoption on this continent, 
commends itself as a scheme which all nations 
may, with advantage to themselves and to general 
a accept, and based on the following prop- 
ositions: 


‘1, Twenty-four standard meridians (one every 
15 degrees of longitude) to be established around 
the globe for reckoning sectional or local time. 

‘2. One of the 24 standards to be selected as a 
time zero or initial meridian for reckoning cosmo- 
politan time. 

“3. The time zero to coincide with the prime 
meridian to be common to all nations for comput- 
ing longitude. 

‘4, The 24 standard meridians to be designated 
by names, or by letters of the alphabet, or by de- 
grees of longitude, numbered from the prime 
meridian westerly. 

‘5. The prime meridian, or zero for time and 
longitude, to pass near Behring Strait 180° from 
Greenwich. 

**6. The division of the day into two halves of 
twelve hours each to be ; and a single 
series, numbered from I. to XX1V, substituted. In 
the cosmopolitan day, or period of time between 
two successive the sun over the prime 


passages 
— the single division to be made abso- 
ui ” 


on the subject, giving all needed in- 

with e: tory & ms and tables, 

in — form by the 

of Civil Engineers, at their 
rooms, 127 East Twenty-third street, New York. 
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of 
therefore the patent cannot be . 
opinion was written by Chief Justice Waite. 








